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The Chingford pumps just referred to are the largest examples of Hum-
phrey pumps yet installed, and illustrate the class of work for which the
pump is eminently suitable. This installation consists of four units with
7-ft.-diameter cylinders each designed for 40 million gallons a day, and one
unit with 5-ft. cylinders for 20 million gallons a day. One of the larger
units is shown in elevation in fig. 48, from which the construction is seen to
he as already described, but with additional accessories. The concrete air
duct shown is for the supply of scavenging air, and provision is made for
maintaining this duct at a pressure from f Ib. to ij Ib. per square inch to
enable the pump to deal with considerable overload should this ever be
necessary. Multiple valves are necessarily fitted for exhaust, inlet, scaveng-
ing, &c., and belt passages surround the combustion head communicating
with these valves. The exhaust duct leads straight to the atmosphere, and
as the burnt gases are exhausted at atmospheric pressure the pump works
practically without noise. The water valves in the suction box are of the
flap type with torsion springs fitted on the hinge pins, both valves and seats
being of phosphor bronze.
The fuel to operate the .pumps is supplied from four Dowson gas pro-
ducers, three of which are rated to convert 370 Ib. of anthracite per hour
and the other one 138 Ib. per hour.
The operation of the Humphrey pump is not confined to the four-cycle	j}
movement, and it is on the lines of the two-stroke cycle that Messrs. William	. j j
IJcardtnorc & Co., who have taken over the pump, are now (1922) energeti-	j.
cally developing the invention.   An important advantage of the two-stroke	\ \
cycle is that higher compression pressures are possible, and therefore a	- \ J
reduction of fuel consumption will result, a figure of 0-55 Ib. of coal per	||
P.I I .P. hour being within the range of possibility.	\ I
The pump is being adapted for oil fuel, also for heads as high as 100 to	if
150 ft., and is also capable of dealing with an actual lift on the suction side.	1
Other attractive proposals are the utilization of the pump for air compression	!! ,
and for generation of power by passing the water pumped through water	; ,
turbines.	«|
Air-lift .Pumps. —It is believed that certain bubbling springs and	,-,
overflowing oil-bores are natural air-lift pumps in which air or other gas
becomes entrained under pressure, and by virtue of its expansion and the
free outlet the gas raises the overflowing liquid. In 1797 a German mining
engineer, Karl E. Loscher, made some investigations into the use of com-
pressed air for raising liquids, and in 1846 the method was successfully
employed in raising petroleum from bore-holes in Pennsylvania. Subse-
quent pioneers of the air-lift system were, A. Brear, 1865; J. P. Frizell, 1880;
and Dr. J. Pohle, 1886. There was considerable diversity in the apparatus
used by the different workers, but the underlying principle was the same
in all cases, and the results differed only in the degree of their efficiency. A
rising main was deeply immersed in the liquid to be raised, and compressed
air then admitted to the lower end of the pipe. The air expanded as it rose
in the rising main, with the result that the average density of the column of

